Dihydrotetrabenazine binding and monoamine uptake in mouse brain regions.
Binding of [2-3H]dihydrotetrabenazine and uptake of 5-hydroxytryptamine (serotonin) were studied in mouse brain cerebellum, pons-medulla, frontal cortex, hypothalamus, hippocampus, and striatum. Binding of [2-3H]dihydrotetrabenazine to homogenates of these brain areas is stable for several hours and occurs at a homogeneous class of binding sites (KD = 2.4 nM). Subcellular fractionation and regional distribution of [2-3H]dihydrotetrabenazine binding and serotonin uptake showed that the ligand binds to synaptic vesicles. Dihydrotetrabenazine inhibited serotonin uptake with the same inhibitory constant (IC50 = 2.6 nM) for synaptic vesicles from brain regions containing 3,4-dihydroxyphenylethylamine (dopamine) or serotonin and noradrenaline in different proportions. This constant is similar to the KD of [2-3H]dihydrotetrabenazine, which suggests that the latter ligand labels specifically and with the same affinity the monoamine transporter from various monoaminergic synaptic vesicles. Therefore the regional differences in central monoamine depletion induced in vivo by tetrabenazine are not due to regional differences in inhibition of vesicular monoamine uptake. Moreover, vesicular monoamine transporters from the central and peripheral nervous systems of various mammals and from bovine adrenal glands have comparable affinity for substrate and inhibitor (Km values for serotonin and IC50 for dihydrotetrabenazine are about 0.8 microM and 3 nM, respectively) and comparable turnover number (10-35 molecules transported per transporter per minute), which suggests the involvement of a common transporter molecule in the process of monoamine uptake by the various monoaminergic storage vesicles.